Background. Two additional key populations within the general population in South Africa (SA) that are at risk of HIV infection are black African women aged 20 -34 years and black African men aged 25 -49 years. Objective. To investigate the social determinants of HIV serostatus for these two high-risk populations. Methods. Data from the 2012 South African National HIV Prevalence, Incidence, and Behaviour Survey were analysed for black African women aged 20 -34 years and black African men aged 25 -49 years.
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South Africa (SA) has an HIV epidemic that is driven by heterosexual transmission and characterised by dynamic risk groups and profiles. [1, 2] Key populations refers to groups that are at high risk of HIV infection, stigmatised by society because of their identities or behaviours, and less likely than other groups to be reached by interventions; [2] traditionally, these include men who have sex with men (MSM), sex workers, people who inject drugs [3] and transgender persons. [4] These traditional key populations have been important for understanding HIV in industrialised countries with low-level or concentrated epidemics, and in recent years it has been determined that traditional key populations represent a major portion of the global epidemic. In reviewing the national response to HIV/AIDS, SA has identified traditional key populations such as MSM as critical to reach with interventions, owing to the high HIV prevalence in this group. [5] The current National Strategic Plan on HIV, STIs and TB (2012 -2016) now includes MSM and recommends a more targeted approach to reducing infections in this group.
While focusing on traditional key populations, it is important to recognise that within the general population there are groups that are vulnerable and at particular risk of being infected with HIV, particularly in the unique context that is SA. [1] [2] [3] With a generalised epidemic, large segments of the general population rather than traditional key populations are likely to be driving the epidemic. These larger subpopulations can be identified through national surveys, whereas traditional key populations are smaller, often hard-to-reach groups that can be studied through sampling approaches such as respondent-driven sampling. The reasons for the vulnerability among groups within the general population vary, and may include factors such as occupation, living arrangements, personal behaviour and behaviour of partners. Groups that have been suggested as additional key populations are migrant populations (the migrants themselves and their partners), truckers, prisoners, soldiers, internally displaced people, refugees, and orphans and vulnerable children. [3] There is therefore a need to expand the definition of key populations and not limit it to distinct traditional groups. [1] [2] [3] Shisana et al., [1] for example, define key populations as groups that have a higher HIV prevalence than the general population. This is in line with the UNAIDS definition, which puts more emphasis on 'communities most likely to be living with HIV or those disproportionately affected by it when compared with the general population' . [6] The definition of key populations therefore depends on the epidemiological profile of the country and the social dynamics that operate in relation to HIV infections in that country, and in SA, the definition of key populations at risk of HIV should be tailored to the local context.
In hyperendemic countries, typically economically constrained low-and middle-income countries, groups that do not fall within the traditional definition of key populations are often not the focus of targeted HIV prevention interventions. The challenge is that these large subpopulations are part of the general population and not easily distinguishable by a unifying social criterion. Such large population groups are likely to be heterogeneous and hence difficult to target for specific interventions. However, it is necessary to identify both these groups and their social determinants, because the general HIV prevalence in a country is unlikely to be reduced unless these high- Human Sciences Research Council researchers [1, 2] have identified key populations within the general population to include, inter alia, black African women aged 20 -34 years and black African men aged 25 -49 years, among whom the prevalence of HIV infection in 2012 was found to be 31.6% and 25.7%, respectively. [2] The HIV incidence estimates based on assays (% per year) was also found to be high at 4.54% and 1.84%, respectively, in these same populations. [2] Although there is a breadth of research in SA focusing on HIV and women more generally, little is known about the social factors that shape the risk profiles of these key populations, particularly in respect of their demographic information, including employment, residence and socioeconomic status (SES).
Methods
The data used in this study are part of a larger population-based survey conducted in SA in 2012 using a multistage stratified survey design. The detailed methodology of the study is described elsewhere. [2] In short, a probability sample of 15 households was drawn from each of the randomly selected 1 000 enumeration areas (EAs). The selec tion of EAs was stratified by province and locality type, defined as urban formal, urban informal, rural formal (including commercial farms), and rural informal localities. All household members were invited to participate in the 2012 survey.
Dried blood spot specimens for HIV testing were collected from consenting participants. A detailed questionnaire soliciting information related to demographic characteristics, knowledge, attitudes, practices and behaviours was administered. Participants were guaranteed anonymity, and all questionnaires and blood samples were linked using a unique bar code. This article is based on a subsample of unweighted adult data, and the analysis focused on black adults aged 20 -49 years who participated in the survey. Separate analyses of black women aged 20 -34 years and black men aged 25 -49 years were conducted in order to assess the associations between social factors and HIV status in key populations.
The survey protocol was approved by the HSRC's Research Ethics Committee (REC: 5/17/11/10), as well as by the Associate Director of Science of the National Center for HIV and AIDS, Viral Hepatitis, STD and TB Prevention at the US Centers for Disease Control and Prevention (CDC).
An SES scale was developed using 13 items from the questionnaire related to possession of and/or access to toilet facilities; cooking energy; access to electricity, radio, television, telephone, cell phone (mobile phone), refrigerator, personal computer and washing machine; number of rooms in the dwelling; extent to which the household has sufficient money; and drinking water source. Each item ranged from 1 to 4, and the scale ranged from 13 to 52. Reliability of the SES scale was assessed using Cronbach's alpha (Table 1) .
Bivariate analyses and multiple logistic regression analyses were conducted to assess the relationship between SES and HIV status, stratified by gender. The SES scale was treated as a continuous variable in the regression analyses.
Results
Of the 6.4 million people living with HIV in SA in 2012, 1.8 million were black women aged 20 -34 years and 1.9 million were black men aged 25 -49 years. In total, they constituted 58% of the HIV-positive population and 48% of the newly infected population in 2012 (percentages recalculated from the earlier study [2] ). Table 2 presents demographic characteristics of the sample by gender. Among black men aged 25 -49 years, the greatest proportion (30.3%) of respondents were 25 -29 years old, lived in urban formal areas (41.6%), and were employed full-time (42.4%), although a large proportion (30.7%) Among black women aged 20 -34 years, the largest unweighted proportion was aged 20 -24 years (38.7%). The greatest proportion of respondents were living in urban formal localities (39.4%), and were unemployed (50.1%). Only a minority (17.3%) reported full-time employment. Less than half reported that their main source of income in the past month was from a formal salary (39.0%), with nearly a third (31.7%) reporting that their main source of income was grants or pensions. The majority of women (51.7%) reported no income in the past month. Almost all women reported having some schooling (97.2%), and 8.3% had received tertiary education or higher. A minority of women reported being the head of their household (13.7%), and the greatest proportion reported being the daughter of the head of household (37.9%). Table 3 shows the household characteristics of black men aged 25 -49 years and black women aged 20 -34 years. About half of men and women reported not having access to a flush toilet (45.5% and 50.2%, respectively). A minority of participants reported using a cooking fuel besides electricity or gas (17.8% for men and 18.1% for women). The majority of men and women reported having household access to electricity and owning a radio, television, cell phone and refrigerator. A small proportion of individuals reported household access to a landline telephone (8.1% for men and 8.7% for women), a personal computer (16.6% for men and 15.8% for women) or a washing machine (26.7% for men and 26.9% for women). A minority of participants reported living in one-room dwellings (10.4% for men and 7.1% for women), while a higher proportion reported that they had only one room in the dwelling used for sleeping (23.0% for men and 17.6% for women). Half of the respondents reported not having enough money for access to necessities such as food and clothing (52.9% of men and 51.9% of women). A minority of respondents (11.0% of men and 12.4% of women) reported using rainwater tanks, wells/springs and rivers/ streams as sources of drinking water.
The Cronbach's α for the SES scale was 0.82. The median SES score for black women aged 20 -34 years was 36 (inter quartile range (IQR) 31 -41), and for black men aged 25 -49 years the median was 36 (IQR 31 -41). SES scores differed significantly by HIV status among 20 -34-year-old black women (mean among positive 33.0, mean among negative 35.6; p<0.001) and among 25 -49-year-old men (mean among positive 33.3, mean among negative 34.8; p=0.002). Table 4 shows the associations of SES, age, behavioural risks and social factors with HIV status among black men aged 25 -49 Table 5 shows the associations with HIV status among black women aged 20 -34 years. In bivariate analyses, SES, age, locality type, condom use at last sexual encounter, lifetime number of sexual partners and selfperception of HIV risk were all statistically significantly associated with HIV status. In the multiple logistic regression analysis, a statistically significant strong inverse relationship was found between SES and HIV status (p<0.001). Each one-point increase in the SES scale (higher SES) was associ ated with a 3.9% (95% confidence interval 2.2 -5.6) decrease in adjusted odds of being HIVpositive among black women. Women who were older (25 -34 years), reported using a condom at last sexual encounter, reported more than one lifetime sexual partner, and perceived themselves to be at risk for HIV were more likely to be HIV-positive.
Discussion
In contemporary SA, racial inequalities remain interwoven with economic in equality, and wealth continues to reflect apart heid hierarchies, with whites at the top of the pyra mid and black Africans at the bottom. [7] The HIV epidemic has developed in this inequitable social context and has thrived among black communities, especially in overcrowded, poor urban areas where there are poor sanitation and living conditions and the basic necessities of life are scarce. [8] A series of national surveys have shown that HIV affects black Africans disproportionately, [1, 2] with no respite apparent. The goal of this article is to move beyond generalisations at the population level and instead present a deeper understanding of the epidemic by focusing on two subpopulations most affected by HIV. The findings presented in the report published earlier [2] suggested that the epidemic is concentrated among black African women aged 20 -34 years and men aged 25 -49 years. These two groups, accounting for the majority of the country's HIV-positive population (57.3%) and nearly half of the newly infected population (48%) in 2012, constitute additional key populations for HIV risk. If they are not the main target of HIV prevention programmes, SA is unlikely to significantly reduce new infections in the The results presented add to the body of knowledge suggesting that SES and specifically inequality (both social and income) are important social determinants for HIV risk and infections, particularly among women. SES not only reflects social standing of an individual or group, but also denotes social class, privilege, power and control. The findings suggest that social determinants such as social inequality, income inequality and lack of economic opportunities are associated with being HIVpositive in the two key populations studied, with a much stronger effect observed among black women aged 20 -34 years. Evidence shows that HIV is a disease that is associated with social and economic inequity and poverty. [9, 10] High rates of unemployment in SA can be understood as a significant factor driving the HIV epidemic, [11] and empirical evidence has pointed to increased educational attainment as a method of lowering the incidence. [12] The subject of race and HIV, and who is susceptible to HIV and why, remains a sensitive and controversial issue. Researchers have focused on sociocultural and behavioural aspects in explaining the observed HIV disparities by race. [10] However, data from the USA are beginning to challenge some of these assumptions by showing that it is the individual's socioeconomic environment ('place'), rather than race alone, which may influence behaviour that increases or decreases the likelihood of contracting HIV. [10] In a country like SA, with a history of racial segregation and race-based oppression, race should be understood as a determinant of one's SES, and it is SES coupled with other factors that protects one from or puts one at risk of HIV. Research has shown a strong association between HIV, SES, race and locality. [1, 2] Income and social inequality in particular are emerging as important social determinants for predicting not only risk behaviour but also HIV prevalence and incidence among black South Africans. This is also the case among black Americans in the USA. [10] In the current article, an analysis of socioeconomic factors showed that the two groups (black African women aged 20 -34 years and men aged 25 -49 years) are likely to fall into the lower SES rungs and face significant challenges with regard to accessing formal employment, income, education (especially higher education), formal housing, and basic household services and items.
Poverty is understood to be a driving force behind the HIV/AIDS epidemic in subSaharan Africa as both a cause and effect of the disease, [9] and empirical research has pointed to an association between HIV prevalence and lower SES. [13, 14] Women globally, and black African women in particular, tend to fall into the lower socio economic stratum and are disproportionately affected by HIV. [15] There is also evidence that the association between HIV, SES and gender varies depending on income inequality in the general population. Where income per capita is high and intracountry inequalities are high, HIV risk increases. [14] With regard to employment status, black women were more likely than black men to be unemployed and looking for work. Full-time employment rates were higher for men than for women. An analysis by income showed that black men were more likely to have a formal source of income, while women were more likely to have no income and tended to be dependent on welfare, namely grants and charity. While the study found that both genders are disadvantaged, black women were found to be more socioeconomically disadvantaged than their male counterparts. Among women, lower social standing and the experience of life stress have been associated with risky sexual practices such as transactional sex and lack of consistent condom use. Access to resources and power determines vulnerability to diseases and poor health outcomes. Poor access to or lack of socioeconomic resources can lead to riskier health behaviours, as individuals belonging to groups with lower SES may not always have access to resources or interventions that they can use to protect themselves.
There is evidence to suggest that race or ethnicity and social class are critical factors in the increased risk of HIV. SES determines where one lives and the conditions to which one is exposed. Residential settlements in SA remain segregated by race and SES. The link between locality and HIV is poorly understood; however, evidence from the USA suggests that residential segregation, which is characterised by white-black dissimilarity, and black isolation, is a very strong predictor of HIV incidence among blacks. [10] This has led to some researchers arguing that institutional and structural racism is a neglected factor contributing to HIV infection among blacks. [10] The findings presented in this article are in line with a study of 80 cities in the USA that found that income inequality, poverty, and racial segregation of black individuals was a significant predictor of HIV incidence. It was further observed that high income inequality, low incomes, high unemployment, high poverty, low home ownership and a high cost of living correlated positively with HIV incidence. [10] With regard to access to formal income, employment and education, the results of this article suggest that HIV-positive men and HIV-positive women were in a worse position than their male and female counterparts who were HIV-negative. The analysis by gender shows that increases in SES had a stronger protective effect against HIV for black women.
Among both key populations analysed, condom use at last sexual encounter and self-perceived HIV risk were statistically significantly associated with HIV status. Additionally, among 20 -34-year-old black women, older age and multiple lifetime sexual partners were statistically significantly associated with HIV status. These predictors are investigated in greater detail in the study report. [2] It should be noted that black Africans had the highest HIV testing response rate in the survey, 73.3% as opposed to 67.5% in the total population. A detailed analysis comparing HIV risk-related characteristics among survey respondents who were interviewed and tested with those who were interviewed but refused HIV testing found no evidence that the HIV survey results were biased as a result of HIV testing refusal. [2] Owing to the limitations of a cross-sectional study, it was not possible to determine the causal sequence between HIV infection and SES; as previously stated, low SES has been understood as both a cause and effect of the HIV epidemic in sub-Saharan Africa. Existing research suggests that HIV status often has a negative impact on SES by limiting the individual's ability to work and earn income. [16] For those who are already positive, being poor and unemployed may also create challenges to accessing healthy food and antiretroviral treatment, leading to a faster progression from HIV to AIDS. Positive HIV status may further entrench a cycle of social and income inequality that leads to poverty. [9] 
Conclusion
It is not surprising that low SES appears to be a risk factor for HIV infection, especially for the key population of black African women aged 20 -34 years, with marginal significance for black African men aged 25 -49 years, as socioeconomic and racial inequalities have a direct impact on these populations. Gender inequality further disadvantages black African women. Additional research is necessary to expand understanding of these additional key populations and determine the social and structural characteristics that increase their risks of HIV infection.
Although biomedical prevention and behaviour change interventions are critical for combating the HIV epidemic in SA, it is equally important that energy is directed towards shifting the core structural drivers of HIV, namely economic, racial, and gender inequalities. Targeted interventions for black African key populations should prioritise socioeconomic empowerment, access to formal housing and services, and access to higher education, especially for women. Access to antiretroviral therapy and health services for these communities also needs to be scaled up, and racial disparities in access and quality addressed. The government's decision to move towards universal healthcare should be lauded; however, implementation remains a pressing challenge. Policy shifts should support the goal of economic transformation and the redistribution of wealth to address racial disparities.
